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Clircadian Variations of Blood Pressure in Acute Stroke
Patients Treated at Adam Malik Hospital of Medan
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Several studies have shown that absence of blood pressure variation during sleep
1s assoclated with target organ damage mncluding organ damaged sustammed as a
result of cerebrovascular accidents. In the management of stroke associated with
hypertension, antihypertensive medications should be carefully administered
because they may cause extensive damage to the brain. Twenty-four hour blood
pressure monitoring is important. To investigate circadian variations m the blood
pressure of stroke patients, a cross-sectional study was conducted. A sample of
30 patients who presented within 1-7 days of symptom onset and were aged
40 years or more was selected. The study participants” blood pressures were
measured by ambulatory momtoring. Personal and medical information were
collected. Data analysis was performed using SPSS version 20.0. The Pearson Chi
square test was used to analyze differences in the circadian patterns of blood
pressure according to age, sex, type of stroke and both the onset and frequency
of symptoms. An mndependent t-test was used to analyze differences in mean
blood pressure. The results revealed that hypertension 18 major nisk factor for
stroke patients with a non-fluctuating pattern of blood pressure. Nondippers were
more common than dippers. Nondippers were comprised 80, 90 and 83.3% of
systolic, diastolic and mean arterial pressure groups. There were no sigmificant
differences in circadian patterns and mean blood pressure by age, sex, onset and
frequency of symptoms and the type of stroke. These results indicate that the
circadian rhythm of blood pressure is important in the management of
hypertension.
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INTRODUCTION

Hypertension is the most important risk factor for
stroke (Caplan, 2000; Jain et al., 2000) and 1s also a
prognostic indicator in patients who have suffered a
stroke (Jain et al., 2000). Hypertension plays a role in
arterial occlusion, embolic stroke and the rupture of
cerebral aneurysms, which causes mitracerebral
hemorrthage (Sacco and Albala, 2001). In the majority of
patients with hypertension, the most common blood
pressure pattern, also known as a nondipper pattern, is
characterized by the absence of a mght-time blood
pressure decrease (Kario et al, 1996). Several studies
have shown that this blood pressure pattern is more
closely associated with damage to both cardiovascular
and cerebrovascular organs (Caplan, 2000; Jain et al,
2000).

Target organ damage in hypertension 1s closely
related to blood pressure measurements taken over 24 h or
ambulatory blood pressure (Mancia and Parati, 2000,
Verdecchia et al., 1994). Yamamoto et al. (1998) studied
105 stroke patients who suffered lacunar infarcts and
found that high blood pressure, particularly blood
pressure elevated at mght, may lead to an increased
number of ischemic lesions and lacunar infarcts.
Kario et al. (2003) studied 519 older hypertensive patients
and found that a morning surge in blood pressure was
assoclated with stroke events, mdependent of 24 h blood
pressure monitoring. Moreover, Ohkubo et al (2000)
found that ambulatory blood pressure was a strong
predictor of stroke rigsk. Therefore, blood pressure control
over a 24 h period in patients with hypertension 1s
necessary for both the management of hypertension
(White, 2007) and the prevention of stroke and stroke
recurrence (Kalim, 2009).

Circadian variations in blood pressure are recognized
as prognostic markers in hypertensive patients. This
thythm 1s mfluenced by several factors, mcluding
hemodynamic and neurohumoral factors, as well as other
factors (Ajayr et al, 2013). Circadian rhythm s
characterized by a reduction in several biological
parameters during sleep and a rise in these parameters
upon waking. Circadian thythm may be observed in both
normotensive and hypertensive patients but it does not
always manifest (Larochelle, 2002). Several studies have
described circadian patterns associated with stroke
(Lago et al, 1998; Elliott, 1998, Yung et al, 2007,
Anderson et af, 2004). In the management of
hypertension, achieving blood pressure control is
umportant because it may mimmize or block the effects
imposed by an abnormal circadian pattern (White, 2007).

Antihypertensive medications have preventive
effects on the progression of hypertensive arterial lesions
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but they are also likely to cause decreased blood flow to
an area supplied by stenotic atherosclerotic arteries and
increase the risk of stroke recurrence (Yamamoto et al.,
1998; Nakamura et al., 1995, Grassi et al., 1998).
Nakamura et al. (1995) studied 76 patients who suffered
an 1schemic stroke (43 receiving anti-hypertensives and 33
not receiving antihypertensives) and found that 6 patients
taking anti-hypertensive medication suffered recurrent
strokes (1 with a nondipper pattern and 5 with a dipper
pattern), whereas 10 patients suffered recurrent strokes in
the group not taking antihypertensive (8 with a non
dipper pattern and 2 with a dipper pattern). These results
indicate that hypertensive patients with nocturnal blood
pressure decreases treated with anti-hypertensives are at
increased risk for ischemic brain lesions (Nakamura et al.,
1995). In a study of elderly patients with hypertension,
Watanabe et al. (1996) found that excessive decreases in
nocturnal blood pressure are associated with the
occurrence of silent ischemic cerebrovascular lesions,
particularly mn elderly women. These findings showed that
the management of hypertension must be handled with
care where nocturnal blood pressure 1s concerned.

In the management of acute stroke patients with
hypertension, the reduction of arterial blood pressure
must be handled carefully. Excessive blood pressure
lowermg may cause ischemic brain lesions
(Yamamoto et al., 1998). Moreover, circadian rhythm is
umportant in this process. Therefore, 24 h blood pressure
monitoring is necessary to determine the relationship
between circadian rthythm and blood pressure to properly
dose antihypertensive medications and prevent stroke
and recurrent stroke. Therefore, a study to analyze
circadian variations in blood pressure in patients who
suffered acute stroke and were treated at Adam Malik
Hospital of Medan was undertaken to help clinicians make
appropriate  decisions  regarding the use of
antihypertensive in managing stroke associated with
hypertension.

MATERIALS AND METHODS

Study protocol and recruitment: This was a cross-
sectional study involving patients who were diagnosed
with stroke and treated in the Neurological Department of
Haji Adam Malik Hospital ( Medan, North Sumatera), from
October to December 2004, Subjects who had specific
symptoms underwent a full history, physical examination
and neuroimaging (head CT) to confirm the diagnosis of
stroke. Patients were consecutively enrolled in this study
according to following criteria; 40 years of age or older
and willing to participate in this study and admitted to the
hospital within 1-7 days of symptom onset. Patients with
the following conditions were excluded; age less than
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40 years old, subarachnoid hemorrhage, intracerebral
hemorrhage greater than 60 mL, symptoms for more than
7 days prior to hospital admission, atrial fibrillation or
cardiac failure, Parkinson disease and unwillingness to
participate in this study. Patients who met the inclusion
criteria underwent 24 h blood pressure momtoring. The
medical history and personal information of each patient
were collected and recorded via questionnaire. Study
population were divided according to the median of age.
Kario et al. (1996) found that in elderly patients with
hypertension, the blood pressure pattern is characterized
by the absence of a night-time blood pressure decrease.
Meanwhile, Watanabe et al (1996) found excessive
decreases n nocturnal blood pressure in the management
of hypertension are associated with the occurrence of
silent 1schemic cerebrovascular lesions.

Stroke diagnoses: Stroke was diagnosed based on clinical
features and neuroradiologic mmages (Caplan, 2000).
Stroke patients were having
hemorrhagic or ischemic stroke using the World Health
Organization criteria (WHO, 1978). Stroke onset time was
defined as the earliest time at which each patient noticed
neurological deficits or symptoms. For patients who first
noticed their symptoms upon waking, it was presumed

classified as either

that their strokes had occurred during sleep. Stroke onset
was divided into two groups depending on whether the
event occurred during the day or at mght. Day was 6 a.m.
to 10 p.m., whereas might was 10 p.m. to 6 a.m. (Lago et al.,
1998,

Dippers and nondippers blood pressure determination:
Subjects who met the mclusion criteria underwent 24 h
blood pressure monitoring to determine whether their
blood pressure pattern matched those of dippers or
nondippers. Nondippers were defined as patients with a
<10% decrease in average evening blood pressure
compared with the average daytime blood pressure,
whereas dippers were defined as having a decrease
night-time blood pressure greater than 10% compared
with the average day time blood pressure (Kario ef al.,
2000). The mean daytime (6 a.m. to 10 p.m.) and might-time
blood pressures (10 pm. to 6 am.) were labeled as
active and passive blood pressures, respectively
(Von Kanel et al., 2004). The average blood pressure over
24 h (day time and night time) was the total blood
pressure (Tain ef al., 2000).

Statistical analysis: The SPSS package program, version
20.0, was used for statistical analysis. Descriptive analysis
was used to describe the characteristic of acute stroke
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patients, characteristic of the disease and changes in
blood pressure in acute stroke patients. An independent
t-test was used to analyze differences in mean blood
pressure by age, sex, type of stroke and onset and
frequency of symptoms. The Pearson Chi square test was
used to analyze differences in the circadian patterns of
blood pressure dippers and nondippers according to age,
sex, type of stroke and onset and frequency of symptoms.
A p-value less than 0.05 was considered statistically
significant.

RESULTS

The mean age of the study population was
58.6x10.1 years ( range 41-82 years). Most (60%) patients
were men and ten patients (33.3%) were members of the
Batak Karo ethnic group (Table 1).

The majority of patients (73.3%) were diagnosed with
1schemic stroke and the remaimng patients (26.7%) were
diagnosed with hemorrhagic stroke. Most of those
patients suffered their first stroke (73.3%) and the onset
of their symptoms occurred mostly during the day
(66.7%). Risk factors included hypertension (86.7%),
family history of stroke (13.3%), diabetes (13.3%) and
hypercholesterolemia (10.0%) (Table 2).

The circadian pattern of blood pressure in acute
stroke is depicted in Fig. 1. The relative numbers of
nondippers and dippers were depicted in Fig. 2. There
were more nondippers than dippers. The mean total
systolic blood pressure was 153.7£28.9 mm Hg; active
systolic blood pressure was 155.6+27.7 mm Hg and
passive systolic blood pressure was 150.2+31.9 mm Hg.
total  diastolic

The mean blood pressure was

Table 1: Characteristics of acute stroke patients

Characteristic No. Percentage
Age (vears) 38.6 10.1* 57°
41-47 4.0 13.4
48-54 7.0 233
55-61 7.0 233
62-68 6.0 20.0
60-75 5.0 16.7
76-82 1.0 33
Sex

Men 18.0 60.0
Women 12.0 40.0
Race

Batak toba 7.0 23.4
Ratak simalungun 1.0 3.3
Batak mandailing 3.0 10.0
BRatak karo 10.0 33.3
Ratak nias 1.0 3.3
Melavu 2.0 6.7
Aceh 3.0 10.0
Jawa 2.0 0.7
Tamil 1.0 3.3

*Mean (SD), *Median
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Table 2: Characteristics of disease

Table 3: Changes in blood pressure in acute stroke patients

Characteristics of disease No. Percentage
Type of stroke
Hemaorrhagic stroke 8 26.7
Ischemic stroke 22 73.3
Family history of stroke
Yes 4 13.3
No 26 86.7
History of hypertension
Yes 26 86.7
No 4 13.3
Taking an antihypertensive
Yes 20 66.7
No 10 333
History of diabetes
Yes 4 13.3
No 26 86.7
History of hypercholesterolemia
Yes 3 10.0
No 27 90.0
Frequency of stroke
First 22 73.3
Recurrent 8 267
Omset of stroke
During the day 20 66.7
At night 10 333

301 Systolic

------------ Diastolic

Circadian variation in
blood pressure

220 Acute stroke patients

Fig. 1: Circadian pattems of blood pressure m acute stroke
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Fig. 2: Proportions of each circadian pattern for blood
Ppressure measurements in acute stroke

87.9418.1 mm Hg; active diastolic blood pressure was
88.8+17.8 mm Hg and passive diastolic blood pressure
was 86.4+18. 8 mm Hg (Table 3).

The nondipper blood pressure pattern was the most
comimon pattern observed in the setting of acute stroke

Minirmum Mazimuim Mean (3D)
Blood pressure  =memmmmmmmmeemonoeaeeee- L e I ——
Total systolic 103.6 203.6 153.7 (28.9)
Active systolic 105.3 203.8 155.6 (27.7)
Passive systolic 100.6 201.4 150.2 (31.9)
Total diastolic 55.8 117.9 87.9(18.1)
Active diastolic 59.7 116.4 88.8(17.8)
Passive diastolic 48.4 119.8 86.4(18.8)
Table 4: Circadian patterns of blood pressure by age

Age (years)
<57 =57

Blood pressure No. %% No. %0 p-value
Systolic blood pressure
Dippers 3 10.0 3 10.0 1.000
Nondippers 13 43.3 1 36.7
Diastolic blood pressure
Dippers 2 6.7 1 33 1.000
Nondippers 14 46.7 10 333
Mean arterial pressure
Dippers 3 10.0 2 67  1.000
Nondippers 13 43.3 12 40.0
Table 5: Mean blood pressures by age

Age (vears)

<57 =57

Blood pressure No. % No. % p-value
Total systolic 150.3 28.5 157.5 29.9 0.505
Active systolic 152.9 26.9 159.0 29.2 0.540
Passive systolic 145.9 3.2 155.6 331 0428
Total diastolic 91.5 19.5 83.9 16.0 0.255
Active diastolic 93.0 183 84.1 16.6 0172
Passive diastolic 88.8 21.4 83.4 15.3 0.449

based on systolic, diastolic and mean arterial blood
pressures obtained in this study. The blood pressures of
both groups were not significantly different based on age,
sex, type of stroke and onset and frequency of symptoms.
Nondippers were more commonly found in the group of
patients aged 57 years or younger based on systolic,
diastolic and mean arterial pressures compared with the
patients who were older than 57 years of age. No
significant difference existed in the circadian patterns of
either dippers or nondippers between the age groups in
question (Table 4). The mean systolic blood pressures
were higher in the older age group, whereas the mean
diastolic blood pressures were higher m the younger age
group, although mean systolic and diastolic blood
pressures were not significantly different between the
groups (Table 5).

There were more male nondippers than female
nondippers based on systolic, diastolic and mean arterial
pressures. The mean systolic and diastolic blood
pressures were higher in males than in females. However,
there were no significant differences in either circadian
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Table 6: Circadian patterns of blood pressure by sex

Table 10: Circadian patterns of blood pressure by onset of stroke

Male Female During day At night

Blood pressure No. % No. % p-value Blood pressure No. % No. % p-value
Systolic blood pressure Systolic blood pressure
Dippers 5 16.7 1 33 0.358 Dippers 4 13.3 2 6.7 1.000
Nondippers 13 43.3 11 36.7 Nondippers 16 53.3 8 26.7
Diastolic blood pressure Diastolic blood pressure
Dippers 3 10.0 0 0.0 0.255 Dippers 5 16.7 0 00.0 0.140
Nondippers 15 50.0 12 40.3 Nondippers 15 50.0 10 333
Mean arterial pressure Mean arterial pressure
Dippers 4 13.3 1 33 0.622 Dippers 4 13.3 1 33 0.640
Nondippers 14 46.7 11 36.7 Nondippers 16 53.3 9 30.0
Table 7: Mean blood pressures by sex Table 11: Mean blood pressures by onset of stroke

Male Female During day At night
Blood pressure No. % No. % p-value Blood pressure No. % No. Y% p-value
Total systolic 158.3 29.5 1487 27.8 0.289 Total systolic 152.6 29.2 155.8 29.8 0.775
Active systolic 160.6 281 148.2 26.4 0.235 Active systolic 154.6 27.8 157.8 26.7 0.767
Passive systolic 154.5 333 144.1 30.0 0.397 Passive systolic 149.3 325 152.0 323 0.837
Total diastolic 90.4 20.4 84.1 13.8 0.358 Total diastolic 88.0 174 87.8 20.3 0.972
Active diastolic 91.3 20.2 85.2 13.5 0.372 Active diastolic 89.2 17.1 88.2 20.1 0.893
Passive diastolic 89.2 21.4 82.4 14.2 0.345 Passive diastolic 86.2 18.5 86.7 20.3 0.915
Table 8: Circadian pattems of blood pressure by type of stroke Table 12: Circadian patterns of blood pressure by frequency of stroke

Hemorrhagic Tschemic First attack Recurrent

Blood pressure No. % No. % p-value Blood pressure No. % No. % p-value
Systolic blood pressure Systolic blood pressure
Dippers 3 10.0 3 10.0 0.300 Dippers 4 13.3 2 6.7 0.645
Nondippers 5 16.7 19 63.3 Nondippers 18 60.0 6 20.0
Diastolic blood pressure Diastolic blood pressure
Dippers 2 6.7 3 10.0 0.589 Dippers 4 13.3 1 33 1.000
Nondippers 6 20.0 19 63.3 Nondippers 18 60.0 7 233
Mean arterial pressure Mean arterial pressure
Dippers 2 10.0 3 10.0 0.589 Dippers 4 13.3 1 33 1.000
Nondippers 6 20.0 19 63.3 Nondippers 18 60.0 7 23.3
Table 9: Mean blood pressures by type of stroke Table 13: Mean blood pressures by frequency of stroke

Hemorrhagic Ischemic First attack Recurrent
Blood pressure No. % No. % p-value Blood pressure No. % No. % p-value
Total systolic 165.1 254 1494 29.5 0.194 Total systolic 151.7 29.2 159.0 29.4 0.553
Active systolic 167.8 234 151.2 28.2 0.148 Active systolic 153.6 27.5 161.2 29.2 0.519
Passive systolic 158.6 29.9 147.0 32.7 0.390 Passive systolic 148.1 322 156.9 321 0.533
Total diastolic 100.8 17.1 83.2 16.3 0.015 Total diastolic 87.2 17.9 89.8 19.6 0.734
Active diastolic 102.0 16.7 4.1 16.0 0.012 Active diastolic 88.2 17.2 90.7 20.6 0.739
Passive diastolic 97.7 18.4 82.1 17.5 0.044 Passive diastolic 83.6 19.1 89.0 19.1 0.681

patterns or mean systolic and diastolic blood pressures
by sex (Table 6-7). A significant number of nondippers
suffered strokes however, no significant
difference was noted mn the circadian patterns of patients

ischemic

who suffered either ischemic or hemorrhagic stroke
(Table 8). The mean systolic and diastolic blood pressures
were higher in hemorrhagic stroke patients than in
1schemic stroke patients, although no sigmficant
difference in mean diastolic blood pressure existed when
comparing types of stroke (Table 9).

The majority of patients experienced symptom onset
during the day (66.7%). More patients with a nondipper
pattern had onset during the day than at mght. The mean
systolic blood pressures were slightly higher in patients

with symptoms onset at might compared with patients
with onset during the day but diastolic blood pressures
were not significantly different between the two periods
of onset. There were no sigmificant differences in
circadian patterns or mean systolic and diastolic blood
pressures relative to the onset of stroke symptoms
(Table 10-11).

The majority of patients (73.3%) suffered their first
stroke. More nondippers suffered their first attack than a
recurrence of stroke but the mean systolic and diastolic
blood pressures were higher in the recurrent stroke group.
There were no significant differences in circadian patterns
or mean systolic and diastolic blood pressures relative to
stroke frequency (Table 12-13).
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DISCUSSION

Crcadian rthythm 18 a prognostic marker 1n
hypertensive patients (Larochelle, 2002). A nocturnal fall
in blood pressure occurs in both normotensive subjects
and hypertensive patients (Larochelle, 2002; Kario et al.,
2000). Patients experiencing an absence of a nocturnal fall
i blood pressure are known as nondippers and their
pattern is more common in subjects with hypertension.
Various studies show that this pattemn tends to be
assoclated with target organ damage (Caplan, 2000,
Jain et al., 2000, Kaplan, 1998) and damage related to
ambulatory blood pressure (Mancia and Parati, 2000;
Verdecchia et al., 1994). Ohkubo et al. (2000) found that
ambulatory blood pressure values have a linear
relationship to stroke risk and are therefore, a strong
predictor of stroke risk.

Hypertension is major risk factor for stroke (Caplan,
2000) and 1s also a prognostic indicator mn patients who
have suffered a stroke (Jamn et af., 2000). Morming surges
in blood pressure are associated with stroke events
(Kario et al., 2003). In this study, most stroke patients
(86.7%) had a lustory of hypertension but only 20 (66.7%)
were taking antihypertensive medications. Our results are
similar to the findings of Von Kanel et al. (2004), who
investigated the relationship between circadian rhythm
and acute stroke and found that 62% (31) of their patients
had a history of hypertension. Hypertension predisposes
the patient to stroke occurrence via atherosclerosis, which
may trigger complications in the brain as a result of
pre-existing heart disease (Jain et al, 2000).
Von Kanel et al. (2004) studied the relationship between
blood pressure patterns and procoagulant and
promflammatory mediators in both normotensive patients
and 76 patients with untreated hypertension and found
that the blood pressure patterns of nondippers are
associated with an increase in mediators that play a role in
both endothelial dysfunction and atherosclerosis.

In this study, blood pressure measurements were
divided into 6 sections; two peaks were noted between
4and 8 am. and 12 and 4 p.m. (23.3%) andminimum blood
pressures were noted between 12 and 4 a.m. (9.6%). Our
study demonstrated that the majority of patients m this
study were nondippers. Von Kanel et al. (2004) studied
50 acute stroke patients who were admitted to the hospital
and underwent blood pressure measurements at 15 min
mtervals during the day (6 a.m. until 6 p.m.) and at 20 min
mtervals at mght (6 until 6 am.). They found that
nondippers accounted for 44 (88%) of the patients and
that these patients were at a higher risk for target organ
damage. Yamamoto et al. (1998) studied 105 patients with
lacunar infarcts and found that both high nocturnal blood
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pressures and declines in nocturnal blood pressure are
associated with a greater number of lesions in the setting
of 1schemic strokes and lacunar infarcts. Kario ef al. (2001)
1dentified a difference 1n the incidence of stroke in people
with hypertension that is related to the reduction of blood
pressure in the evening. Patterns characterized by no
changes or extreme changes m blood pressure are
predictors of stroke in patients with hypertension.

Our study showed that the nondipper pattern was the
most common blood pressure pattern observed in patients
with acute stroke based on systolic, diastolic and mean
arterial blood pressures. The number of nondippers was
greater in patients aged 57 years or younger, male
patients, patients with ischemic stroke, patients with
symptom onset during the day and patients suffering
their first strokes, compared with patients aged 57 years
or older, female patients, patients with hemorrhagic stroke,
patients with symptom onset at night and patients
experiencing stroke recurrence, respectively. However,
there were no significant differences in the circadian
patterns of the two groups when age, sex, stroke type,
symptom onset and symptom frequency were considered.

The mean total, active and passive systolic blood
pressures were higher in the group older than 57 years of
age (157.5£29.9, 159.0429.2 and 155.643.1, respectively),
whereas the mean total, active and passive diastolic blood
pressures were higher mn the younger age group
(91.5£19.5, 93.0+£18.3 and 8884214, respectively).
However, the mean systolic and diastolic blood pressures
between the two groups were not significantly different.
High blood pressure 1s more common during middle age
and in elderly people. High blood pressure damages
blood vessels, causing them to become atherosclerotic.
This plaque formation results i occlusion that may cause
ischemic stroke and may also cause blood vessels to
weaken and burst, resulting in bleeding (hemorrhagic
stroke). A meta-analysis of 9 prospective studies over
10 years found that the risk of stroke increased by 46%
with each 7.5 mm Hg rise in diastolic blood pressure
(Sacco and Albala, 2001 ).

The mean total, active and passive systolic and
diastolic blood pressures were respectively higher in
males (systolic: 158.3+29.5,160.6+28.1 and 154.5+33.3and
diastolic: 90.4+20.4, 91.3+20.2 and 89.2+21.4) compared
with females (systolic: 148.7+£27.8, 148.2+264 and
144.14£30.0 and diastolic: 84.1+13.8, 85.2413.5 and
82.4+14.2). The mean systolic and diastolic blood
pressures were not different between males and females
and there was no significant difference in circadian blood
pressures between males and females. These findings
are similar to those of Lip et al. (1997), who studied
86 patients with acute stroke (48 male and 38 female) and
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found no differences in blood pressure between male and
female patients. There was also no significant difference
between mean daytime and night-time systolic blood
pressures, although the mean daytime diastolic blood
pressures were higher than the night-time diastolic blood
pressures.

The mean total, active and passive systolic and
diastolic blood pressures were respectively higher in
patients with hemorrhagic stroke (systolic: 16514254,
167.8+£23.4 and 158.6429.9 and diastolic: 100.8+17.1,
102.0416.7 and 97.7+18.4) compared with patients with
ischemic stroke (diastolic: 149.4+29.5 151 24282 and
147.0432.7 and diastolic: 83.2+416.3, 84.1+16.0 and
82.1£17.5). The mean systolic and diastolic blood
pressures relative to stroke type were not sigmficantly
different. Ischemic stroke was more common than
hemorrhagic stroke among nondippers. However, there
was no significant difference in circadian blood pressures
between the ischemic and haemorrhage stroke groups.
These findings are similar to those of Jamn ef al. (2000),
who found that systolic and diastolic blood pressures
were higher in patients with hemorrhagic stroke (172424
and 105+19, respectively) compared with patients with
1schemic stroke (150436 and 89+18, respectively). Forty-
four patients (88%) were nondippers. Ajayi et al. (2013)
studied 6] patients with acute stroke, 34 of whom met the
mclusion criteria of presentation within 72 h of symptom
onset and found that the mean daytime, mght-time and
24 h blood pressures were higher in patients who suffered
hemorrhagic stroke than ischemic stroke. Of the 34
patients in question, 22 were nondippers and there were
significant differences m circadian blood pressures
between both dippers and nondippers and between
hemorrhagic and 1schemic stroke patients.

Twenty patients (66.7%) presented with the onset of
stroke symptoms during the day and 10 (33.3%) presented
with symptom onset at night Onset during the day
occurred from 6 am to 10 p.m, whereas night-time onset
occurred from 10 p.m. to 6 am. This study revealed that
blood pressure peaked between 4 am. and 8 p.m. and
between 12 and 4 p.m. These increases in blood pressure
coincided with the peak incidences of stroke. These
findings are similar to those of Lago et al. (1998), who
studied 1,223 patients with acute stroke to mvestigate
circadian variations in blood pressure. They found that
25.6% of patients with stroke experienced symptom onset
during the day and that the highest meidence occurred in
the early hours of the morming, with morming referring to
the interval between 6 a.m and noon. A meta-analysis of
31 publications reporting the circadian rhythms of
11,816 patients showed that there 15 pattern i1 the onset
of stroke and the period of lighest risk occurs during
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early morning (Elliott, 1998). Mean systolic blood
pressures are slightly higher at night than during the day,
whereas mean diastolic blood pressures are not different
between the two time periods. The blood pressures of
nondippers who experienced the onset of stroke
symptoms during the day were higher than those patients
who experienced symptom onset at might. Stergiou ef al.
(2002) studied 379 patients with acute stroke to
investigate diurnal variations in blood pressure and found
significance differences in the mean systolic and diastolic
blood pressures between patients who experienced
symptom onset during the day compared with those
whose symptoms began at night (Stergiou et al., 2002).

The mean total, active and passive systolic and
diastolic blood pressures were respectively hgher in
patients with recurrent stroke (systolic: 159.1+29.4,
161.2429.2 and 156.9432.1 and diastolic: 89.8+19.6,
90.7£20.6, 89.041 8.1) compared with patients who suffered
their first event (systolic: 151.7+29.2, 153.6+27.5 and
148.1432.2 and diastolic: 87.2417.9, 88.2+17.2 and
85.6419.1). The proportion of nondippers was higher in
the group of patients who suffered their first strokes than
1t was 1n the recurrent stroke group. However, there were
no differences in the mean systolic and diastolic blood
pressures or in the circadian patterns between these two
groups. These findings are similar to those of study by
Lago et al. (1998), who mvestigated 1,223 patients with
acute stroke to determine its relationship to circadian
rhythm and identified a difference in circadian variations
of blood pressure between the groups in question.

LIMITATION

A limitation of this study 1s the small sample size that
met the inclusion criteria and could participate in the 24 h
blood pressure monitoring. The further studies are needed
with more sample sizes and so the result may be
generalized.

CONCLUSION

This study revealed that hypertension is a major risk
factor for stroke and that the most common blood
pressure pattern associated with it 1s characterized by the
absence of a nocturnal BP decrease. This nondippers
pattern associated with target organ damage.
Otherwise, circadian variations m blood pressure used as

i

prognostic markers in hypertensive patients. Although,
nondippers were more common than dippers, however we
did not find significant differences in circadian patterns
by age, sex, stroke type or onset and frequency of stroke
symptoms. Likewise, there were no sigmficant differences
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in mean of blood pressures in relation to age, sex, stroke
type or onset and frequency of stroke symptoms.
Therefore, to prevent stroke and stroke recurrence, 24 h
blood pressure momnitoring 1s necessary to determine the
circadian patterns of blood pressure. These patterns may
then be used to identify appropriate dosages of
antihypertensive medications.
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